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"Qatalytio Oxidation of Hydrogen in the Presense of
Manganeso Diaxide,” L. Glukhovskaya, B. Bruns,8tate
Inst of Nitrogen Industry,Mosoow . ,

Zhur Pix Kaimdl® Vol 19, 1945, pn 262-5

M N0 mizture is reciroulated over MnOy previously
hieated for several hours at 200-300°; the exact
tapsratars is irrelevant. .The yield of 0 :ls
{xmeairadly small bdalcw 1000. At 125° 150° the
aotivity of the oatalyst decreases during an experi-
. pemt €0 sbout 0.6 of the ariginal activisy. At 175°
1t8 aotivity is constant; the rate of reaction is
independent of the pressure of 0 (37-330 m of dibutyl
te) and roughly proportional to the H pressure
+ {75500 mm of dibutyl thelate). The resction
constant at 300° s times that at 175°, and the
energy of ectivation is 14,300 oaloriss pu' moleoule.
::e: results are oanu'od with those an tke oxidatim

"Thermoiynanic ?:op-rtiu of Comprassed lutrogcn-
mm, I. R. Kricasvskiy, Ya. 8.
Dnsarncvekiy, G. 7. Levchenko, State Ins% of Hitrogen
m,lbuov

"Dhur Fis qnnw Vol 19, 1945, pp 31k-22

Literature data are used to caloulats the heat oapacity,
heat content, emtvopy, intexmal energy, free energy,

oto., of the mixture Ny + 38, detween -50° and 2000
and hetween 50 ané 1, atmospheres .
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"Mothod of Deviation Coefficleants im the Technical
Thermodynsmics of High Pressures,”™ -A. M. Rozen,
State Inst of Mtropp Industry, Moscow

"Zhur Fiz Xhimii® Vol 19, 1945, pp 469-84

Caloulation of thermodynamic quantities of real

gaseo ig faoilitated by using “deviation oosfficisnts, ™
©.8., T(4P/dT)/P, P(av/aT)/R, and P2(dv/dP)/RT.

All theso sagnitudes are equal to 1 or -1 for perfect
ga905 dbut vory for real onss. Tables uf these coef-
fioients are givea for ¥, between -70°% end 500° and
bstwesn 80 and 6,000 aimospherss, for CC beiween ~70°
ard 1,000° and 30-1,200 atmospheres, for CH at 0° anl
1509 batween 10 and 1,000 atmospheres, for H, betwssn
~T5° and DORnank ;25 ant' 17000 atuosplerssy Amd for the
mixture M.+ 3E, between -50° and 200° and 50 and 1,000
atmcspberea.

"Partial Holal Volume, Faganity, and Aotivity
Ogefflofents of Hitrogen and Bydrogen in Their Nixture
&t Righ Presoures,” P. E. Bolshalov, State Inst of
Hitrogen Indastry, Mosoow

“Asta Physicoohimica URSS® Vol 20, 1045, pp 239-67

Holal yolums, fugecity, and aotivity coefficiente
were calonlated from avallable F-V-T data at pres-
sures up o 1,000 atmospheres and tomperature
09-200°% Results are tabulated. The lewis-Rapdall
ruie for fugacities holds well at 200°,

"Jartisl Nolel Ydlunes of Gases Dissolved in Liguide
(Thermodymanios of Dilute Solutions of Noneleotrolytes),"
I. R, Kriolevakiy, A. Il'inskaya, State In:t of

Fitregen Imdustiry, Mossow

"hate Physiochiuioa URSS® Vol 20, 1945, pp 327-h8

The ocmparisin of values for the partial molal volume
of a gas dissolved ia a liquid, determinsd experimental-
gt a8 calonlated on the assumption that Henry's
lavw holds exsotly true in the regica of fiaite oon-
sentrutions, serveld as s very secsitive uxpedieat

for 3ieovvering deviations from Heury's lav, evea in
extremely dilute solutions. In this counestion

the artial molal voluues of Hp,N,,0, »)00p,0H, , and

00 diusolved in Ko0 aad OH,OK wors miasused By
dilatomstrio method. The rements were performed
at atmospherio pressure amd at 0°, 25%, and 50°, The
difference iu vaines of the partial molal volumes
detornined experimentzlly amd caloulated b= the
oquation of Iritohovsky an? Xasarmoveky is so great
that ia 8o case ooculd it be agorided to errors in

the experimental determization (2-4%) or to !nmcocracy
in calsulating partial molal volumée from the date
oa solability. To explais the dbove differende, the
coaseatration dspendence of partial wolsl volumes and
heat oontents of solvent and solvie for Ailute

bipary solutions were coalysed, apd by mesns of
Planekts method expressions for the fugasities of
solvent 2ad solute were derived. An equatirn was
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derived for the sclubility of a pare pootly soluble
: gas in a 11quid under pressure, explaining the dif-
Y ey e ference -ln valuss of ke partial molsl volumss of W
vy ) L dlasolved gas, detormined expsrimentully and caloulated
S ' by the equation of Kritchevsky and Kasarnoveky. The
PR empirioal character of the latter eguation is shown,
Vi although this equation expresses very well the data
on golubility of gases in llauids under pressure.
Anslysis of the concrntration dependence of the
partial molal volumes and heat contents was applied ; ;
to & three-component syetem, and expreisions were : R AP :
dertved for the fugaritles of the solvent and two S '
solutes. Egquations were given for the similtansous BRI
v 8olubility #n liguids under pressure of two poorly ) L i
bt co soluble gases from thelir mixturss, It 1s also explained
vhy the equation of Kritchevsky and Kasarnovsky,
expresses adequately date of the simultaneous solu-
bility in vater under pressure at 250 of II2 and Ny
from & mixture of them. A diagram of the apparatus
apd 4B references are given

SN ' "Solution of Copper fn Nitric Acid,"A. I, Kraeil'=
ek shotilkoy and I. V. bedova,stste Inst of Nitrogen
Industry, Moscow

0 “Zhur Obshsh Khimif®" Vol 16, 1946, pp 537-h2

Tho prcoess of solution of Cu and HNO» was studied -
.7 . ) Ths rate of solution rapildly rises with insreasged
2 L tompemature and HNOx concentratioa (results are
‘. S given graphically).” It suggested that either
Cu ions or HNO, may act as autocatalysts in the
solution process. It is also prcposad that, in
viev of the very high temperaturs coefiicisni, the
over-all solution 1s a function of mimute electro-
ohemical reactions on the surface of Cu, lavolving
locel poteatial differences which account’ for the
high order of temperature deprsndencs.

.'.,. ’ “Remarks on the Formatlon of Liesegang Rings," A. I.
- Krasil'shohikor, Stats Inst of Nitrogen Industry, i

e . Mo oow
B * "Zhur Obshoh Khimii® Vol 16, 1945, pp-1359-62

Resolotion of contradictinns involwed in Ostwald’s
clagsio theory may lie in taking into acom ~t the
relation brtweon diffusiorn and activity. Xn u bipary
aystem, the diffusion coefficient ®f a solute is

D= n?ﬁ-i- (d1af/a1nc )/ where D = limiting d1ffusion
ocoeffinient for imdefinite dilution, £= activity
coaffiolent, ¢ = concentration. Heuacs, with inoreas-
ing o, D need not as a rule increase but may under
osrtain oiroumstances even decrease, This may lead to
P understaniing suck ancmalize as the formation of a
N second get 47, K,'_Cr207+ Aguoj precipiiation rings

after a firat set of rings has besn formed in a gel.
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“Action of Inorganic Acids on Iron: IIYA. I, Erastls-
shchikov, State Inst of Nitrogen Industry, Moscow

“

"Zhor Obshch Khimii® Vol 16, 1946, pp 1363-8

At 25° after 30, 60, 90, 120, 2ho, 360 minutes, the
losaes of weight of Fe, in g/ag m, in 0.51 liquid
were: in 0.2 N m;?, 46.6, 0.1, 10%.0, 209.0,
2153.0, 1o 0.5 N HKO3, 118.9, 254.2, 271.7, 313.2,
578.0, 485.0; 1n' 1.0 K HWOs, 354 4, 526.9, 693.6,
670.1, 71,9, apd 1034.1, respectiveiy. In N HWO
after 7 hours, H, evolved was but 1.5% of the
theoretical amount; thus solution of Fe in HNO
results malnly in the reduction  of HNOx. Theve
is oo indication of any induction period. The
scoresponding figures in 2 N 80y were 6.36,
9.30, 9.96, 16.92, 25.42, 37 06, and in 0.5 N
HC1 0.97, 1.14, 1.56, 2.99, 2 .96, 4,06, reapec-
tively. In HHO;, the iose of weight depends on
the nuzber of samples immersed, examples, 7 hours,
0.1, 0.2, 0.5, 1.0 N, 3 samples 8.84-10.62,
B 17.87-20.75; 34.12.53.08, 93.07-102.10, one sampls
£ © 27.38, 51.80, 101.35, 313.08 g/sqg . The rate of
EO solation in ENO5 1s approximately a linear
fuzstlon of condentration, example, 7 hours at 250,
0:01, 0.03, 0.07, 0-10, 0.30, 0.60, 1,00 N, mean
of 5 samples: 1.26, 2.98, 6.92, 9,93, 28.13,
-h9.2b,.96.9. g/aq. m/ur.” In the passive region,
the rate falls vith increasing concentration,
oxample, 8,10,14,16,18,21 N, lore of veight 5.00,
3.52,2.72,1.80,1.23,0.86 g/sq m/hr. In 16,18,21
K HNO3, the rate of solution at 60° ig 15-20 timns
that at 259°; thus the temperature is dotarmined by
chemiocal, not by diffasion Processes, in contrast
to solution ia the active region.

. . "Anomalous Phages Tramsitione,” I, R, Kriohevekly,
S A. M. Rozen, State Inst uf Nitrogen Industiry,
= ) Mosocow i K
p “Zuur Piz Kuimti® Vol 20, 1946, pp 935-40 '
Mayer's theory of anomalovs phase transiticns of the
e : first order oontradits theruodynamics. If the
o ) ’ theory is sltered to reconcile it with thermodynamics,

no difference remains between the anomalcus and
normal phase transitions.

"Solubilities of Nitrogen and Carbor Dioxide in

- Nothanol Under Preasurs,® I. R. Krichevskiy,
E E. 8. lebaleva, State Iust nf Nitrogen Industry,
Nosaow

"Zhur Obshok Khimii"™ Vol 21, 1547, pp 715-18

The sclubilit, of No(cc NT P in 1 g) at 0° g

7.7 and 28.5 at hB-E and 194 atmosphercs, respectively,
and at 75° {s 9.3 and 51.6 at 48.4 and 280 atmospheres,
. rospootively. The solubslity of CO, at 0° is 59.5
T and 270 at 6.8 and 22.3 atmospheres, respestively,

and at 75° 19 12.8 and 234 at 6.8 and 68.8 atmospheres,
raspectively. Nany iniermediate valves are glvan
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also. The reaults agree well vith the determinations
by Jusvy, "’?‘imr Fiz Rulwit” Vol 37, 1901, pp 5152,, but
are ‘nigndr tban those i Hode recent investigators.

“The System Iron-Kitrogen at High Presaures,®
I, R. Krichevskiy, N, R, RKhazanova, State Inst
of lilsrogen Industry, Moscow

"Zhur Flz Kbini1" Yol 21, 1947, pp 713-33

It 1s shown by calsulation and experiment that Fe
nitrides have a lover vapor presgure of Np and are
capable of existing at lower N, pressures than
hitherto believed. The older Galculations failed
becanse thay assumed the laws nf perfect gages to
be valid at extremsly high pressures and the
activity of the aolid phass and the equilibrium
diagram of the solid to be 1ndependent. of pressure.
¥When these esaumptivns are not made, the following
equiiibrium pressures (in atmogpheres) of N, are
found: oF phage; -y~ phase 4 N, 2,100 ag 300° and
2,700 at 500%; ot + - 4 Nj, 3,20C at 550°, and

2,850 at 650052 4 914 Ny, 3,100 at 5509, aod 3,650 ’
at 59193 and ¢ -+ 574,000 at 550° and 1 (metastable)
at 591°, The quaternary polntopwi- 7By 1g at 550°

and %,100 atmospheres. These results wers tested

by -heating Fe¢; pure or contalning 5.6% of Al.0. and

L% of Ko0, prepared from FauN, ia N, at 350-325°

and 750-3,800 atmospheres., The conzentration of

N in the golid phase obtained varfed irregularly

80 that no definite sffect of pressure or of

duration of hesating could bo detested, Previous
“oharging® of the solid with 0, inoreased ‘the N

contert up to 3.1%. It 1s not“known why nitriding
stopped before reaching equilibrium. In agreement

vith caloulation, the y'phase 18 present (x-rays)

at 4750 at 2,690 atmospheres, but only' the ot plage

18 found at 2,270 atmozpherss, The lattice spacing

of the 7 phase showed that 1t was saturated wvith N,

“Air Depolarization of a Nickel Cathode,™ A, I.
Kragil'shohllkor, Stats Inst of Nitrogen Iruustry,
Nosoow

"Zhur Fiz Khimii* Vol 21, 1947, pp 849-54

Corvea of cathodic polarizaiion of WL in slightly
acld solutions {C.1 M 50+ 0,002 )
3sturated with air shov two herizontal gections
(along which the current density is indspendent of
applied voltege). The firat asestion is due to
d4iffusion og 0 and cccure st current dénsiiy of

1 - 2x 10" amp/aq cm. The secord section is
cauged by catalytic liberation of H. Alightly
alkaline sclutlons exhiblt only the flrat gestion
&t a ourlent ¢nasity which 1a the same for stainless
steel and Fa. Tnis coaslant current density 1s
determined by ithe rate of diffuasion of O, Neutral
solatioas (0.1 M E S0y, give rige either to curwes
sifilar to those in a?baline sviutlons or to nearly
straight lines i which no depolarization by air

3g 3etsctable.

-5 .

 —

‘.

\ (=)

Sanitized opy Approved fr Release 2011/06/24 : CIA-RDP80-00809A000600210106-1




o

*Sindy of a 811ves Talhieds 1n the Presonce of Dissolved

Onyran, AL e ey TE U Kres il ehclilkav,
Shete Inst of Nitragsn Jedustry Moscow

"Ziue Flz Knimli® Yol 21, 1947, pp 855-62

The curves of cathuoiic polavization of Ag in 0.1

M K805, EC1, or HeCE or in mixtures of 0.1 K

K~,Séu end dilnto NsCGE, all caturated with air, are
nearly. cnincléent ard slmest reversible. Thils reversi-
bility demonntrates ths corroslcn stability of Ag.
The curves consist of three branches, the lnorease
of ecurrent, denuiiy with applisd voltage is much less
pteep alony the sacind than along the first and the
third branch. Tn anid solutions, 6.8., 0.1 M

Kp50) + 0.015 N 2,50y, there are two steep and two
almost horizantal branches. If 0.1 M K580, soaution
15 saturatad vith O inatead of air, the polarization
curves bscome eimilar to thoss obsarved in stirred
solutions saturated with air. The anodic polari-
ration curves ave diffarant for different solutions:
The pise of cwrrent denaity with voltaege 1s
greatest in 0.1 M KCl, smaller in 0.1 M EpSOy,

and smallest in C.1 M NaOH, all saturated with

atr,

"Gatalyals In Stages," B. ¥. Bruna, State Inst of
Nitrogen Industry,Moscow i

"ghey Fig Knimii" Vol 21, 1947, pp 1011-18

If the reactiun batwesn tvo gases, A and B, can be
acgaleratod by a cotalyot when the catalyst is brought
in contast wlth first A alone and then B alone, the
catalysis ocours in atages. Catalysls in stages

1s impossible if the catalyst is chimically altered
duriag satalyals, ¢.g., MnO, 18 reduced to Magly wvhen
1t acceleratss the ceaciimn Leiween (O &nd Op. “The
hydrogenatiaa of #ilylene in the preaemce of Pt -
vannot be reslized In stages; because the amstal
surface caniains tvo types of regicns, one of

uwhich is blocked by the abscrbed gas. The chemical
changs of a catalyst during ite work should

be borne in mind them comparing the activity with
the caposition of catalysta.

"Rinetiea of Ammeria dynthenia in Isothermal Canditiums,”
:. P, Bidarav, V. D. Livehite, State Inst of Nitrogen
Industry, Mosscow

nZhar Plr Enimii® vol &i, i9by, pp Lir7-81

The eguaticn of Temiin aud Pyzhev 1s vallid for the
syntheaia of Ids at 300 atmospherss between 425 an2
8259, when the rate of flovw of onigoing gas varies
from 15,000 to 150,000 timee the volums cf catalyst
per nour. Tho satalyst was Fe promotisd with

and E.0. ''he labaratary apparstus ased, suitable

also for etudying other oxothermal proccsses &t

high pressures at a Janotant temperature, is descrided.
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"anosaloas Thess Travaitions. Behavior of Sub~
St e TLote et 0t Deints, " T. Erichevekly,
. A. Rozen, State Inst of Nitrogen Imdustry, Moscow

"hcta Fhysicochlmica URSS" Vol 22, 1947, pp 153-61
#Zhur Fiz Ehinii" Vol 20, 1946, pp 935-40

Mayer'a taeory of sncmslous phase transitions of the
£iret order contrrdicts thermodynemics. I the
theory is eitered to reconcile it with thermodynamice,
no difference remning botween the ancmmlous and
normel phasse transitiovs.
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